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(54) MOUNTING METHOD FOR CONDUCTIVE BALL 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a conductive ball 
mounting method capable of mounting conductive balls 
sucked by vacuum to the bottom of a suction head on pads 
of a workpiece securely. 

SOLUTION: A suction head 21, with its suction hole 23 for 
sucking a conductive ball 1 by vacuum, mounts the ball on a 
pad 1 2 of a workpiece 1 1 . The inside space 22 of the suction 
head 21 is connected to a sucking part 24 through a first 
valve 25 and is also connected to a high-pressure air 
supplying part 28 through a second valve 29. In addition a 
third valve 30 and a fourth valve 31 for vacuum break are 
connected to the space 22. The suction head 21 is lowered 
so that the conductive ball 1 is landed on the pad 12; then, 
when the suction head 21 is lifted up, the pressure of the 
space 22 is pulsated by performing multiple times of 
combinations of the opening and closing of the second valve 
29 and the opening and closing of the third valve 30 and/or 
the fourth valve 31. The conductive ball 1 is thereby released 
from the suction hole 23 and mounted on the pad 12 
securely. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim] 

[Claim 1] the adsorption ****ed by the inferior surface of tongue of an adsorption head in the 
conductive ball with which the feed zone was equipped by carrying out vacuum suction of the interior 
of an adsorption head, after carrying out vacuum adsorption and taking up to a hole Down / elevation 
operation is made to perform on an adsorption head to the work positioned by the positioning section. 
When it is the loading technique of a conductive ball of carrying a conductive ball on the pad of a 
work and a conductive ball is carried on the pad of the aforementioned work while a positive pressure 
is given to the interior of the aforementioned adsorption head and a vacua is destroyed, the pressure 
inside an adsorption head is rippled — making — a conductive ball — adsorption — the loading 
technique of the conductive ball characterized by making it drop out of a hole 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the loading technique of a 

conductive ball of carrying a conductive ball on the pad of a work. 

[0002] 

[Prior art] The technique using conductive balls, such as a solder ball, as technique of manufacturing 
the work with bumps, such as a flip chip, is learned. It has the advantage that this technique carries 
out vacuum adsorption of the conductive ball with which the feed zone of a conductive ball was 
equipped, and takes it up on the inferior surface of tongue of an adsorption head, it carries on the pad 
of a work, and many conductive balls can be collectively carried in a work. 

[0003] the ** which does not take time for a conductive ball to be omitted from an adsorption head 
in case this adsorption cancel is performed, although vacuum adsorption of a conductive ball is 
canceled and it is made to drop out of an adsorption head at the time of loading of a conductive ball, 
or does not drop out — adsorption — the loading mistake which remains to a hole may be produced 
The technique of giving the pneumatic pressure of a positive pressure to an adsorption head at the 
time of loading of a conductive ball, and promoting the vacuum break in an adsorption head as a 
means to solve such a trouble, is learned. Hereafter, the loading technique of the conventional 
conductive ball is explained with reference to a drawing. Drawing 6 is explanatory drawing of the 
loading technique of the conventional conductive ball. 

[0004] Drawing 6 (a) shows the status that the adsorption head 2 which carried out vacuum 
adsorption ; pf the conductive ball 1 was positioned to the upper part of a work 4. At this time, the 
interior of the adsorption head 2 serves as negative pressure. Next, as drawing 6 (b) shows, the 
adsorption head 2 is dropped, and the conductive ball 1 is landed on the pad 5 of a work 4, and is 
carried. 7 is the flux beforehand applied on the pad 5. At this time, in order to promote the vacuum 
break of the adsorption head 2 interior, the pneumatic pressure of a positive pressure is given, and 
atmospheric pressure ****s after that, thereby — adsorption — defluxion of the conductive ball 1 
from a hole 3 becomes easy 
[0005] 

[Object of the Invention] however — even if it is this technique — adsorption of the conductive ball 
1 — the defluxion from a hole 3 is not necessarily trustworthy, and a loading mistake generates it by 
a certain probability drawing 6 (c) — adsorption — the status that the conductive ball 1 remained to 
one of the holes 3 is shown drilling at the time of manufacturing the adsorption head 2, although this 
cause is not fully solved — adsorption — that to which the burr produced in a hole 3 is related is 
presumed a resin material uses for the adsorption head 2 — having — **** — adsorption — a hole 
3 is punched and formed in a resin by the direct drill for this reason, it is shown in drawing 6 — as — 
adsorption — inside a hole 3, the burr 6 produced at the time of a punch may remain It is difficult to 
be hard to drop out, since this burr 6 is a resin burr, and to remove the burr 6 from the exterior 
completely, since the position of a burr 6 is the interior of a hole. 

[0006] presence of this burr 6 — adsorption — a hole — smooth flowing of the air in the 3 interior is 
checked, and in case vacuum adsorption is canceled, flowing of the air introduced for a vacuum break 
is checked consequently, the adsorption to which the burr 6 remains — being easy to produce 
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remains of the conductive ball 1 in a hole 3 t and having become one cause of a loading mistake — ** 
— it is considered Thus, there was a trouble where a loading mistake could not prevent certainly 
even if a pneumatic pressure performs a vacuum break at the time of loading of the conductive ball 1 . 

[0007] Then, this invention aims at offering the loading technique of the conductive ball which can 

prevent a loading mistake certainly at the time of loading of a conductive ball. 

[0008] 

[The means for solving a technical problem] the adsorption ****ed by the inferior surface of tongue 
of an adsorption head in the conductive ball with which the feed zone was equipped when this 
invention carried out vacuum suction of the interior of an adsorption head, after carrying out vacuum 
adsorption and taking up to a hole Down / elevation operation is made to perform on an adsorption 
head to the work positioned by the positioning section. When it is the loading technique of a 
conductive ball of carrying a conductive ball on the pad of a work and a conductive ball is carried on 
the pad of the aforementioned work While the positive pressure was given to the interior of the 
aforementioned adsorption head and the vacua was destroyed, the pressure inside an adsorption head 
is made to ripple and it was made to omit the conductive ball. 
[0009] 

[Gestalt of implementation of invention] making the pressure inside an adsorption head ripple, while 
the vacua of the interior is destroyed positively according to this invention, when an adsorption head 
carries a conductive ball in the pad of a work — adsorption — the conductive ball by which vacuum 
adsorption was carried out at the hole — quick — adsorption — it can be made to be able to drop 
out of a hole and can certainly carry in a pad 

[0010] Next, the gestalt of enforcement of this invention is explained with reference to a drawing. For 
the front view of the loading equipment of the conductive ball of the gestalt of 1 enforcement of this 
invention, and drawing 2 , the block diagram of the adsorption head of the loading equipment of this 
conductive ball and drawing 3 are [ drawing 1 / the timing diagram of an operation of the adsorption 
head of the loading equipment of this conductive ball and drawing 5 of explanatory drawing of a 
loading operation of the loading equipment of this conductive ball and drawing 4 ] the fragmentary 
sectional views of the adsorption head of the loading equipment of this conductive ball. 
[001 1] First, with reference to drawing 1 , the whole loading equipment structure of a conductive ball 
is explained. 10 is a container as a feed zone of a conductive ball, and the conductive ball 1 is 
contained by the interior. 9 is a pedestal. 1 1 is a work and many pads 12 are formed in the top. The 
work 1 1 is positioned on the positioning section 13. The positioning section 13 is a movable table, can 
carry out the horizontal displacement of the work 1 1 in the orientation of X, or the orientation of Y, 
and can adjust the position. 

[0012] The move table 14 is formed in the upper part of a container 10 and the positioning section 
13. The case 15 is held at the move table 14, and the adsorption head 21 is held at the case 15. ** 
[ a drive of the move table 14 / move / between a container 10 and the works 1 1 / along with the 
move table 14 / the case 15 and the adsorption head 21 ] 

[0013] In drawing 2 , the motor 16 is formed on the case 15. Moreover, the perpendicular feed screw 
17 is formed in the interior of a case 15. The feed screw 17 is equipped with the nut 18, and the 
adsorption head 21 is combined with the nut 18. Therefore, if a motor 16 drives and a feed screw 17 
rotates, a nut 18 will move up and down along with a feed screw 17, and the adsorption head 21 will 
also move up and down. That is, the motor 16, the feed screw 17, and the nut 18 serve as the 
vertical-movement means of the adsorption head 21. It is the perpendicular guide rail by which 19 
was prepared in the front face of a case 1 5, and the slider which 20 is prepared in the tooth back of 
the adsorption head 21, and carries out a fitting to this guide rail 19, and shows a guide rail 19 and 
the slider 20 to vertical movement of the adsorption head 21. 

[0014] drawing 2 — setting — the interior of the adsorption head 21 — space 22 — it is — 
moreover — the inferior surface of tongue — adsorption — the hole 23 is ****ed in large numbers 
24 is the suction section and is connected to space 22 through the 1st valve 25 and piping 26 and 27. 

28 is the hyperbaric-pressure air supply section, and is connected to space 22 through the 2nd valve 

29 and piping 26 and 27. 30 is the 3rd valve and is connected to space 22 through piping 27. 31 is the 
4th valve and is connected to space 22 through piping 32. 33 is a control section and controls the 
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suction section 24, the hyperbaric-pressure air supply section 28, the 1st valve 25, the 2nd valve 29, 
the 3rd valve 30, the 4th valve 31, and the motor control section 34. The motor control section 34 
controls a drive of a motor 16. 35 is the storage section and memorizes data required for operation of 
equipment. 36 is the input sections, such as a keyboard and a mouse, and performs a required entry 
of data etc. 

[0015] The loading equipment of this conductive ball consists of the above configurations, and 
explains the whole operation below, moving the adsorption head 21 to the upper part of a container 
10, and performing down / elevation operation in drawing 1 , there — adsorption — to a hole 23, 
vacuum adsorption of the conductive ball 1 is carried out, and it is taken up Next, it moves to the 
upper part of a work 11, and the adsorption head 21 performs down / elevation operation again there, 
and carries the conductive ball 1 on the pad 1 2 of a work 11. 

[0016] Next, with reference to drawing 3 and drawing 4 , an operation of the adsorption head 21 is 
explained in detail. In drawing 4 , (a) shows the height of the adsorption head 21. Moreover, (b), (c), 
and (d) show the opening-and-closing operation, of the 1st valve 25, the 2nd valve 29, the 3rd valve 
30, and the 4th valve 31, respectively. Moreover, (e) shows change of the internal pressure of the 
space 22 of the adsorption head 21. 

[0017] In drawing 4 (a), while the adsorption head 21 starts a down to timing t1 as shown in drawing 4 
(b) when performing the adsorption operation for taking up the conductive ball 1 with which the 
adsorption head 21 was ****ed by the container 10, the 1st valve 25 is opened and starts vacuum 
suction of the space 22 by the suction section 24. Thereby, as shown in drawing 4 (e), the internal 
pressure of space 22 falls from atmospheric pressure to negative pressure, and the timing t2 — the 
adsorption head 21 — a down — stopping — the conductive ball 1 — adsorption — vacuum 
adsorption is carried out at a hole 23 Next, while the adsorption head 21 starts elevation to timing t3, 
the move operation to a work 1 1 is started. In addition, the 2nd valve 29, the 3rd valve 30, and the 
4th valve 31 are closed between the above. 

[0018] Subsequently, the adsorption head 21 shifts to a loading operation from a move operation. 
That is, a down is started to timing t4 and a down is ended to timing t5. Drawing 3 (a) shows the 
status of timing t4. The adsorption head 21 is located in right above [ of a work 1 1 ] in this status. In 
addition, on the pad 1 2, flux 37 is already applied by the flux application means not to illustrate at this 
time. Moreover, drawing 3 (b) shows the status of timing t5. In this status, the conductive ball 1 lands 
on a pad 12. 

[0019] Next, while vacuum suction by the suction section 24 is stopped by closing the 1st valve 25 to 
timing 6, thk 2nd valve 29 is opened and air is sent to space 22 from the hyperbaric-pressure air 
supply section 28. Thereby, the vacuum break of the inside of space 22 is carried out, and as shown 
in drawing 4 (e), the internal pressure rises abruptly and changes from negative pressure to a positive 
pressure momentarily. Next, to timing t7, the 3rd reaches valve 30 or the 4th valve 31 is opened. 
Then, space 22 is ****ed with the exterior, external air is momentarily introduced in space 22, and 
the internal pressure of space 22 falls from a positive pressure abruptly to atmospheric pressure 
(timing t8). 

[0020] Moreover, while the 3rd reaches valve 30 again to the same timing 8 or the 4th valve 31 is 
closed, the 2nd valve 29 is opened again and air is sent to space 22 from the hyperbaric-pressure air 
supply section 28. Thereby, the internal pressure of space 22 rises abruptly again. And by the 3rd 
reaching valve 30 to timing 9, or opening the 4th valve 31, space 22 is ****ed with the exterior, 
external air is momentarily introduced in space 22, and the internal pressure of space 22 falls from a 
positive pressure abruptly to atmospheric pressure again (timing 10). 

[0021] moreover, having dropped the adsorption head 21, in order for the conductive ball 1 not to be 
blown away between timing t6-t10 by the air which blows off from the space 22 used as the positive 
pressure — carrying out — suction — the position is regulated so that the conductive ball 1 may not 
move by the hole 23 

[0022] above — carrying out — the pressure of the space 22 inside the adsorption head 21 — 
between timing t6 to the timing t10 — negative pressure -> positive pressure -> atmospheric 
pressure -> positive pressure -> atmospheric pressure and rapid throb — repeating — adsorption — 
a hole 23 cancels the vacuum adsorbed state of the conductive ball 1 positively Then, while the 3rd 
reaches valve 30 to timing t10 or the 4th valve 31 is closed, the adsorption head 21 starts elevation 
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(refer to drawing 3 (c)X and a series of loading operation is ended, making the pressure in the 
adsorption head 21 ripple, while a positive pressure is given the space 22 in the adsorption head 21 
from the hyperbaric-pressure air supply section 28 and the vacuum break in space 22 is positively 
performed as mentioned above according to this technique — adsorption — defluxion of the 
conductive ball 1 from a hole 23 can be promoted, and the conductive ball 1 can be carried on the 
pad 12 of a work 1 1 for a short time In addition, timing t1-t10 is beforehand registered into the 
storage section 35 as program data. 

[0023] Thus, although the operation effect by making the pressure inside the adsorption head 21 
ripple is not solved completely, it guesses [ that it is as follows and ]. the inferior surface of tongue of 
the adsorption head 21 is manufactured by the resin material — having — **** — this inferior 
surface of tongue — adsorption — it faces forming a hole 23 and the hole manipulation by the drill is 
performed at the time of this hole manipulation, it is shown in drawing 5 (a) — as — adsorption — 
since it is the resin burr to which it is easy to generate a burr 6 inside a hole 23, and this burr 6 is 
rich in a springiness, it is difficult to remove after a manipulation for this reason, the rate which exists 
also at the time of actual use — adsorption — the burr 6 remains inside a hole 23 and it is shown in 
drawing 4 (b) — as — adsorption — the air in a hole 23 is smooth — flowing (referring to arrow head 
a) — it is thought that it has prevented 

[0024] then, the pressure of the adsorption head 21 interior is rippled — making — adsorption — 
changing the direction of flow of the air in a hole 23 by turns [ right reverse ] — adsorption — a hole 

— the operation which vibrates the burr 6 of the 23 interior works then, it is shown in drawing 5 (c) - 

- as — the sense of a burr 6 — changing — an opening — being generated — the opening to a 
pneumatic pressure — the conductive ball 1 — acting (referring to arrow head b) — adsorption of 
the conductive ball 1 — it is imagined as what promotes the defluxion from a hole 23 In the actual 
application, decreasing a loading mistake sharply is checked by making the pressure in the adsorption 
head 21 ripple in this way. 

[0025] In addition, although the gestait of this enforcement shows the example which performs twice 
an opening~and-closing switch of each valve which gives a pneumatic pressure in the adsorption 
head 21, the number of times which is not limited to this but gives a pneumatic pressure may be more 
than this. 
[0026] 

[Effect of the invention] When an adsorption head carries a conductive ball in the pad of a work 
according to this invention Since it was made to make the pressure inside an adsorption head ripple 
while the vacua of the interior was destroyed positively Flowing of air is made smooth by vibrating the 
burr which remains inside a hole and has checked smooth flowing of air, and changing the sense of a 
burr, adsorption — this result pneumatic pressure — a conductive ball — acting — adsorption — the 
adsorption of a conductive ball by which vacuum adsorption was carried out at the hole — the 
defluxion from a hole can be promoted and a conductive ball can certainly be carried in the pad of a 
work 
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